
Exposure ages from mountain dipsticks indicate little change 
in East Antarctic Ice Sheet thickness since the Last Glacial 

Maximum and stability from the mid Holocence 
 

Andrew Mackintosh* 
School of Geography, Environment and Earth Sciences and Antarctic Research Centre, Victoria 

University of Wellington, PO Box 600 Wellington, New Zealand 
*E-mail: Andrew.Mackintosh@vuw.ac.nz 

 
Duanne White 

Department of Physical Geography, Macquarie University, Sydney, 2109 Australia 
 

David Fink 
Australian Nuclear Science and Technology Organisation , PMB  1, Menai, Sydney 2234 

Australia 
 

Damian B. Gore and John Pickard 
Department of Physical Geography, Macquarie University, Sydney, 2109 Australia 

 
Patricia C. Fanning 

Graduate School of the Environment, Macquarie University, NSW, 2109 Australia 
 
Past changes in East Antarctic Ice Sheet (EAIS) volume are poorly known and difficult to 
measure, yet are critical for predicting the response of the ice sheet to modern climate change. In 
particular, it is important to identify the sources of sea level rise since the Last Glacial Maximum 
(LGM), and ascertain the present-day stability of the world's largest ice sheet. We present 
altitudinal transects of 10Be and 26Al exposure ages across the Framnes Mountains in 
Mac.Robertson Land which allow the magnitude and timing of EAIS retreat to be quantified. 
Our data show that the coastal EAIS thinned by at most 350 m in this region during the last 13 
ka. This reduction in ice sheet volume occurred over a ~5,000 yr period and the present ice sheet 
profile was attained at ~7 ka, in contrast to the West Antarctic Ice Sheet which continues to 
retreat today. Combined with regional offshore and terrestrial geologic evidence, our data 
suggest that the reduction in EAIS volume since the LGM was smaller than that indicated by 
some ice sheet models and added little meltwater to the global oceans. Stability of the ice margin 
since the mid Holocene provides support for the hypothesis that EAIS volume changes are 
controlled by growth and decay of Northern Hemisphere ice sheets and associated global sea 
level changes. 
 


